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M. Rigdon Lentz r M.D. 

397 Wallace Road, Suite 314 
Nashvjiia, JN 37?11 



rV 3 



to: Patrea Pabst 

Amall Goiden& Gregory. LLP 
2800 on* Atlantic Center 
1201 West Peachtree street 
Atlanta, Georgia 30909-3450 

subj: Patent - Method and Compositions lor Treatment ot Cancers 
Dear Mrs Pabst: 

Thank you for your through work and excellent job in preparing this application. 1 
have reviewed It as you requested and have offered some few remarks of a technical 
nature and have tried to add the additional information where indicated. These 
additions are as follows: 

1- a P9- 1 . line. 19. after GM-CSF. 'erythropoefin, thrombopoetln. G_CSF,M-CSF and 

bCr. 

2. pg.2, Dne.27 after uitraflKer *or parallel plate filter linc.29 after filter "at least" 

3. pg 3, line. 6 after IL-2/iFNs". line. 7 after increases the inflammation against 
tumors by allowing cytokines, such as TNF to work effectively." 

<*. pg. 3. line. 1 0 after taxol" and other drugs which may be synergistic in effect 
with "unblocked' cytokines." line. 19. after receptors "or inhibitors to IL-2, IL-6, 
gamma interferon.or other pro-inflammatory signaling as well as white cell 
activation." 

5, pg. 3 line. 27 after poK/propylene'ethylene polyvinyl alcohol or poiyaulfone" 

6, pg. 4 iine.9 add sentence after components •Specific absorbing columns can 
fr^Sf < ;T p,0 !' ed . t0 «l«*fc*ly remove specific cytokine and cellular inhibitors 
from the filtered plasma so that the so treated ultrafiltrate of plasma maybe 
returned to the patient to achieve the desired effect" 

7, pg. 4 line 30 Kura/ay Co. . Ltd 

1-12-39, Umeda. Klte-ku. 
Osaka 530 Japan 
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M. Rigdon Lenrtz, M.D, 

397 Wallace Road. Sllrte 3t4 
Nashvaie.TN 37*11 



8. pg. S, flneio change "weight* to "volume". Hne13 change "a compatible 
plasma* to "normal saline" 

9- . P9.7 f line 25 after size "or which suggests tumor inflammation. m 
line. 27 after tumors "and/or inflammation*. • v ' 

10. pg.8 line. 10 "glioblastomas' linelS "TNF alpha and beta receptors* 

1 1 . pg.9 line 23 C Cytokines The biologic activity and clinical effectiveness of 
pro-infammatory cytokines is augmented in the patient with cancer and other 
states of acquired immune tolerance by uitrapheresis, Specifically TNF both 

TNF alpha and TNF beta, in doses 100 to 500 miegms per meter squared body 
surface area (M2 BSA). Monocyte and lymphocyte activation by iNFs -alpha, 
beta and gamma is augmented. The IL-1 and IL-2 receptor antagonists are 
removed by this form of uftraphoresra thereby uprogulating the in vivo activity 
of these cytokines. An 80kd glycoprotein has been recently found, full 
description pending, which is responsible tor inhibiting biastiod transformation 
in advanced malignancy, chronic infectious disease and pregnancy and 
appears to be responsible for the los$.of d^ayed hypersensitivity reactions in 
these diseases and it too is remove^^is ptodess. This is significant because 
in removing this type of suppression, vaccines oi all types will work better. 
Dosage regimes for ?FN -a&£ 3 M unft^sq thjWtimes a week up to 20m unhs 
/M2 BSA daily. IFN-? 1 00 to 1 000 micgm^perwiy. 

pg. 9, Iine28 change TNA-aipha" to *TNF R-1&R-2 receptor/innibitor 
molecules" 

11 . pg. 10, line. 14 Tamoxifen plays a role fn not only blocking of estrogen receptors 
but also certain growth factor receptors such as EDGF.FDGF. TDGF-B,and 

PDGF and therefore may be complimentary to inflammation against cancers 
provoked by uitrapheresis. 

12. pg. 10 line. 15 Radiation Because radiation therapy is so destructive of 
normal tissue, causing tumors to die partially by an Inflammatory attack allows 
the use of tower doses of radiation to kill residual tumor colls and spare normal 
tissue. It is anticipated that by using this form of immunotherapy as initial 
therapy, that subsequent effective doses of radiation could be reduced hi haff. It 
is also well established that TNF kills tumor cells by generating free oxygen 
radicals, hydroxal radicals and halide ions, radiation therapy generates 
carbonfum ions in tissue and the combination of the two Is more effective in kill 
cancer ceils than either alone. 

13. pg.1 2 line. 1 5. change TiMF-alpha* to TNF-R-1 &R-2 receptors" 



Phono (615) 931-1222 



Pax (61 S) 834-8004 
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TM. Rigdon Lentz, M,D. 
397 Wallace Road, Suite 314 
Nashvllte, TN 3721 1 

I look foreward to discussing these changes with you. I am certain that you will do far 
better than I at making an this clear. Thank you again for all your good work. 



jSihcerely . — 




Phone (615) 831 



Fax (815) 934-8004 
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METHOD AND COMPOSITIONS FOR TREATMENT OF CANCERS 

Abstract 

A method to treat cancer uses uttnphercais. refined to iemove 
compound* of less Hum 120,000 da] tons molecular weight, followed by 
adininJitraxio& of replacement fluids id stimulate Che patient" j immune system 
co attack solid tumors. Id the pctfened anbodimcuc, the patient is 
ultaphecesed wing a capillary tube ulttafiher having a pore gfee of 0.02 to 
0.05 miaou*, with a molecular weight cutoff of 120,000 daltotis, sufficient 
to filar one blood volume. The preferred replacement Quid is ulnrapheresed 
maial plasma* The patient * preferably tccUrd daily for thn?e week*, 
diagnostic tccts conducted to viriftr dm there h** been ahrlnkage of die 
tumow, then ibe treatment regime is repeated. The treatment is preferably 
combined with an alterative therapy, for example, treatment with ao anti- 

angiagecic compound, vjoc 0< mocc cytokiv* each. 4» TKP, gamma 

interferon, or 1L-2, or a procoagulant compound. The treatment inztc&ts 
endogenous, local levels of cymfcines, rath a* TNF. This provide* a baai$ 
for an improved effect when combined with any treatment thai enhances 
cytokine activity against the tumors, for example, treatments oaug alkylate 
agents doxymbicifl, catbopbDjxum f ckpfattaum. and wtol. Alternatively, 
the ultftiphcreaia tttacucdt can be combined with local chemotherapy, 
ayatemic chcartfccrcpy, and/or puliation. 



***** 
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METHOD AND COMPOSITIONS FOR TREATMENT OF CANCERS 

Btcbgroand oftbe btipntlaa 

The present invention is generally in the field of enhancing an 
Unmupe response, and particularly relates to the reaioval of inhibitors of 

and/or radiation. 

Conventional caixcr therapy is based cm the use of drugs and/or 
radiation which bib replicattg cells, hopefully faster than the sweats kill the 
10 patient's normal ccUs. Surgery is ujed 10 reduce tamor bu*» bur h*s little 

ixnpAcr ooce ilie cancer bat meintattizod. Radiation if effective only in % 
localised ate*. 

The treatment* can m themselves kUl 4k patient, fa &e absence of 
mafoninanco therapy. For example* for some types of cancer, bone marrow 

15 uansplanis have been used 10 maintain the patient following treatment wfth 

otherwise fkcaj amount* of chenwOitrapy. Efficacy has not been proven for 
treatment of aolM tumors, however* "Cocktails" of difFcrcnr 
c hemo t acrtpeu tie agents and combtaartons of very high doses of . ^A. A G-«*^ xc*& ^a* 
r^ltfwTwirhar^py wirti fn^ivnitivi! *ff«xif*. finr example. <iM-CSl\ m restore 

20 plaieler and white cell levels, are used to near aggressive cancers. 

anH moroidicy . Vaccines to stibmuam the paiicnTs immune system have *©cn 
ftMnqpced, but not with grot success. Various cytokines, alone or in 
com bi nat i on, such aa tumor necrosis (actor, interferon gamma, and UU2 have 
25 been used to km Cancers, bu* have not produced cures. M<xc recently t anfr 

angiogenic compounds $ueb as thalidomide have teen tried in compassionate 
use cues and showft to cause tinner remission. In animal studies. 



PAGE 1 9/33 * RCVD AT 2/4/2005 2:22:05 PMJEastern Standard Time] * SVR:USPT<« FXRF-1/3 8 DNIS:8729306 * CSD: * DURATION (mm-ss):07-56* *r o vo *o wo 



FEB. 4.2005 2:25FM PABST PATE \T GROUP * XO. 3038 P. 20 

RieKtFAH NT 10 PACS O--0 I K*ghtF*X 



2 

compounds inducing a procojgulam state, sock ss an inhibitor of protein C, 
have been used to cause tumor remission. New studies have shown that 
cytokine receptor*, £uch as wmor necrosis factor receptors OTNF-Rs) arc 
released in a soluble ftrai from tumor cells, in cnxxreimiiom relative to 
5 normal cells, which may block the immune system's attack on Ac tumor eclb 

(Jabbmska and Heioustaa, Arch. Immunol. Ther. Exp. (Worsfc) 1997, 45(5- 
6), 449-453; Chen, ct aL> X NcuroprtboL Exp. Neurol. 1997, 56(5), 541- 
550). 

U S. Patent No. 4,708,713 Co Lena describes n utaXBftliVQ method 
10 for treating cancer, involving ulttapheteais to remove compounds based on 

moieciiUc weight, whfcn promotes an immune attack on the minors by the 
patient's own white celts. Although remits have beco extremely promising, 
the treamurnt usually only produces remissiona, not Cures. 

Despite all of these effects, many patients die from cancer; others are 
15 »rribly mutilated. It is unlikely that any one therapy will be effective to cure 

all types of cancer. 

It Is therefore an object pf the prismas invention to provide a method 
and composition) few treatment of solid minors, 

Et la a further object of the present invention (o provide a method and 
20 compositions that does not involve nofrsslactive, extremely toxic, systemic 

chemotherapy. 

Summary of the Invention 
A method to treat cancer uses olirapbcrtsis, refined id remove 
compounds of teas than 120,000 daton* molecular weight, followed by 
25 admfofeiratinu of replacement fluid, to stimulate the patient's immune system 

to attack solid tumors. In the preferred embodiment, the patient is. 
utapbrrcsed using a capillary Cube uUrafitea^iaving a puestac Tof D*0£ to 
0.05 microns, with a molecular weight cutoff of 120.000 dsltona* sufficient 
to fHter one blood volume. The preferred replacement fluid is uitrapbefc^ed 
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wnstf piasrwu The partem is pteforably Ucarai daily for three weeks, 
diagnostic tests conducted to verify that there las been shrinkage of fbs 
ramottp then the treatment regime is repeated. 

The treatment la piefcmWy combined wrtfi an alternative *bmpy t tor 
example, treatment with m ind««i^ga^c<^)pcu2td. one or more cytokines 
rath u TNF, 0«nmi inwrfcron, «r IL-flfcir a pro<wg«W mmpnuiKi. Tte 



treaomeoz increzne^eadogetmiv^M^ such as TNF. This ^ 0 

provides a basis for An b&provcd effect when cumbirjod wUh any tmtmcm 
that enhances cytokine activity agiin&t the tumors, for example, treatments 

using alkylating sgems, doayrubicin. carbopJatjnum, elspltimom, and taxol. ^f^*^2 ^ -5^* 
Alternatively, the utaphereais treatment can be combined with local 
chemotherapy* systemic c&etfothttapy, aod/or radiation, <^»^ 
Brief BeKriptfoo of tbe DrawfagF 
Figures 1 end 2 are schematics of The system for uhraphercsfa. 
15 DoaOed Description or the Invention 

The method? and device* cRaelosed herein axe useful for treatment of 
patients with cancer, unmunc-rncdiared disorder*, chronic p&rasddim, some 



viral disea ses, and other disorde rs characterized "by cfevated levels of TNF , \ 
receptors. ftamplcs demonatrare efficacy in xrettdog cancer patient*. / A .4 ? 

A. UtarapfcerYflk Sytftm 

i. Fflccrs 

The filter nmst be biocompatible, and soluble for contact with Wood, 
without causing owxwivc activation of pteedctt or dotting, Su^h devices foe 
25 use tn kidney ojalyata well Awwu. Fui u»e berolu, tf* dtcr omt7r«mv r 

which wai typically be • hiooopqparjbto or inert thermoplastic such as 

polycarbonate or polypropylene, having a pore si2e of between O.02 and 0.05 * f **7* 
microns. The actual pore rise that yields the desired cutoff of approximately 
120,000 dalfiona Is derenniaed based 00 the fluid flow geometry, shear 



IHflti 
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forces, flow fates, and surface ar<*. The effective cntoff for a capillary 

sewing coemcknt of berween 10 art 30%. This resales in only n uivial 
amount of IgG being removed ftom the pajfcittS' Wood. The filar membrane 
?> should be less than tboui 25 microns, preferably less than about 10 microns. 

Thick. Suitable materials for the ukrafiher membrane include sheets of 
polytetrafluorcthylene (Teflon R) and polycarbonate resins. The permeable 
Tttembranc should not c*usc blood electing or otherwise reset with the blood. 
Devices vrtil lypkallybe either pomlLcl plate titters or capillary 

10 membrane filters. These can be adapted from devices currently in use for ' 

kidney dialysis. The capillary membrane fibers will typically iiave a surface 
are* of between about 0*25 end 1 so? for use with children aid between about 
I and 3 nr 1 for tt* "rilli adults, Tbe parallel plate Altera will typically bav C * 
surface area in the range from O.I and 2 eavVml of blood to be filtered. 

IS Staged fitters can also be used, which have different pore si*es and/or 

geometries or surfaces areas, to provide for a 'staggered" removal of 
materials tow the Hood. Alternatively, although not or thfe time preferred, 
one can use differential cerorifiig&tion. to provide for an appropriate 

sm*rarton of hlood comnrmexu* TISJX?-- > , ^*m+&a£L 

20 A pl e fcncd membrane U one in which the pores axe marie by electron ^^-y^/^T 



beam$ directed perpendicularly eo the Surface because the size and density of /mw r 
the pores can be accurately controlled in this manner. Thepojesare ^ &~~&<^ZyA 
essentially circular in cross section so the effective pore size is the actual ^ 
pare size, the effective pore size of uhrafiltered media having pores with f % * 1. *-r 

25 non<iroilar cross sections shall be Che dxamexer of a circular pore which wil) ' 

pass molecules or other components of an equivalent size to the molecules or 
otter components which pass rbroujb the filter medium in question. 

Suitable devices can be obtained from Asahi Chemical Company and 
Kurany, Japen. (check names and provide addreasesj 
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2. Process Control! pd Tfriid KaadBng 
The paikrx will typically be connected (0 Che blood processing device 
oswg swnu&m intravenous uiotng, woo connections >MiUr ui tirou *wa Xvt 
platclcrphcccaiA, chat blood ««» be removed Oram <ha pttivrt <**w cU« 
5 and Fcturncd «t another. The tubing ii connected re a pump that controls Ui» 

flaw nac so that in the preferred embodiment one blood yohimc (based da 
api^Kimatdy 7% of the toiai body weight) it processed over % period of 
approximately 2 1/2 hows. The Static is then retorted from the filtration 

devtwc to die patient at the aprond tifis* Standard mi coprocessor cartt-oU Can ^fr*"^ 
10 be used id regulate the blood flo*r, for example, by monitoring the weight of 

the blood products being removed, hi combination with flow rate, mnnifors 

and puinp speed. 

The entire system should be first fluked with j 

and then treated with an anticoagulant or amldottfag agent, roch as sodium 
15 heparin, go be sure chat tote are no locations within the system where blood 

dotting car< MoiWwr, ss$!! STMuntS of-&Kiscoag&l&nf$ shsuld-He--" — — • 

cctfitromJIv inrmduAed <»rtr» the feLood a traim directed to tfab ultrofUtat lo 

ensure than no clotting occurs during the filtration process. All of the 
surfaces of the system which come in contacr with the blood and fluids which 

20 are infused into the patient onut be aiarilteed prior to commencing trcanne&t. 

Figure 2 njutttwes a system for ulmpteieab. Blood u removed from 
a patient by mean) of a venous catheter 10 with ttw distal lead H thereof 
deposed in the superior vena cava 13 leading to the patients heart 13. The 
blood passes through conduit 14 to a drip chamber 15 and then into pomp U 

25 which controls die pressure of the blood to (he separation unit 17, ptcferably 

an ubofiltar as shown, through conduit IS, A prcssniu ga?ge t9 is provided 
on cooduii 14 to cdntirwally monitor arterial pleasure. A syringe pump 2* 

Teeds »n arttolotu^g drag *UOn ma aodium fropann to cnotfu* IS to pr«v*x* 

1 1*51/1 
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13 



20 



25 



the dotting of blood in the uluifflter 17. In the ultrafilier 17 the blood 
sxreun passes over the ultrafltter medium or membrane 21 under pxewuic. 

The MwU frxtiOA uaclwdin* the low rnoliwU* ^mtwwMrtU passes 

through fte membrane 21 and k discharged as pwrncate thitmgh conduit 22. 
The rctdiutr or mated blood combining high molecular weight 
components, which Include whole Mood cells and pli«le»> is discharged into 
cortJuil 23 which ultimately lead* bade to the patient. Volumetric pump 21 
pttfitt i controlled anwoxir Of pemwam ro & coftutfnev M tar caxnlmnem airi 
tar mewOTi^. Vafanwmric pump M, *Mrh to pmfiwhly fhe nmc type «Ad 



treated blood. The trtatcd blood tod ether components ate remmed to its 
patient through renew catheter 34, the distal or discharge end of which is 
disposed in tte brachiocephalic vein. The volumetric pumps 27 *nd 30 are 
preferably set cither to pump The same total amount of fluid or tn pump « tb« 
same ate, so that the saipe volume of fluid which is removed from ifae 

paricnTs bit**) pcmw*» u ntorw* «i rvpj***mcsit wwto- 

blood stream in conduit 23 b passed through filter 36 10 XCTlOve does or 
oihcr dcbd£ from the bluwl *trcau». A drip chamber 31 ensures dm no 

gwgc 3* is provided to continually wsmtat venous blood pressure. 

a patient is fiwt pasted duotigh eondnit 3* tp * fu*t nlmfilter M to 
selectively veponite a blood ftadxen with component hiving inoUcular 
*teighis less Hum rtbavit 1.000,000 Dillons, The leratote from this 

returned thtough conduit 32 to tbc patient. The penned from first 
gltraftftcr 30 is passed through conduit 33 to * second ultrafittcr 34 where » 




PACE 24/33 1 RCVD AT 2/4/2005 2:22:05 PM [Eastern Standard Time] * SVR:USPT0€FXRF-1/3 ' DNiS:872930$ * CSD: * DURATION (mm-ss):07-55t v o >o *o 



FEB. 4. 20C5 2:26PM PABST PATEXT GROUP liO. 3038 ,P. 25 

84/20/1998 12:59 1615Q3*"Wa LENTT2AF]-ERESI9 / ^ r NTEff \r~^. 12 



7 

blood fraction havlnjj a motccnito wfeht below 30,000 is removed from the 
pcntteace Strom from the fit* ultraflltef 30. The permeate fcom the second 
ulcntilter 34. which contains the very low molecular height components «\ICh 
a* satis aad nutrients may be returned to tta potiezir through conduit 38. The 

unuuraglobulina ao* ether components is discharged through cendufe 36 awl 
13- 

Blood jfrroM te pumped through tbe tUrrafilter unit at sufficient 
pressure tjo caw (be blood components having the immunowppresslve 
1q effects co pass through the fitter but at a velocity which will oot cxaxsxYdfy ( 

shear or otherwise damage die blood cells passing ow the membrane. 
GencnUy it has been found ttat the ttrtio of rhc at™ of i&c acgnbtane w the 
amount of blood nested per hour ahoitfd be within about 0,1 io 2 mfmL . 

£>Ut£iead*l pivBOULe *o>odi the mcoibr*r*c jhovld few al*mt 2 co 20 

15 mM Hg- 

The patient most receive replacement fluids following filtration, The 
preferred replacement fluid is ultt^herefi* normal plasma, for example, 
expired plum* obtained from the Bed Crow, which has been filtered usmg 

20 the same filter a* used to treat the patient* Aternatively, the patient can be 

administered normal albumin, or fresh frozen plasma diluted with S&Itae. 
n. Treatment with Mjurmit Therapies 

Standard ultraphcrc^ls ia conducted over a period of lime until a ^^J^^r 
positive indication b observed. This is typically based on dia gnostic tcsts_ tf ^^r- 

25 Which show that there iw been some reduction in tumor size. The patient is 

preferably treated daily tor three weeks, diagnostic tests conducted to verify 
chat (here tes been shrinkage of the turnery tberr the treatment regime is 
repeated. ' <$Jc 



sym* 
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Surgical (or ywq) removal of wxjquc material niiy be required 
prior Co cr during treatment to avoid toxicity associated with high rumor 
burden. 

5 tumors in apprOKimanJy 50% of puientt who have failed all other trcttftiem 

modalities [EXPAND HERE - WHAT KINDS OF CANCERS, WHAT 
vr7\rf rws^TTvncwx jueoime, whai x» irou xwaaw rocr 
SAV TKCAtMENT SHOWED EFITCACYJ Type* of tumors <hat arc 
particularly sensitive to chc aftraphereaia toctude epithelial nxmors. sarcomas, 

10 . melanomas, and ^riblastomaa, 

However, n would dearly be advatwgeous to cause complete 
remission*. Bawd on the picsorocd mechanism that the process ifc removing 

immune inhibitors prodneed by the lumura, capcsiailly latebilurp of wytukUws 

and other immune mediators, k Is possible to treat the patients with adjuvant 
15 or combination tbei^fes^ Jhai^haoce the results achieved with the 

ulfeapheresis. ^HA-alpha receptors are thought to be particularly important 
mamas inhibitor* Therefore, compounds which enhance TNF activity are 
particularly preferred. These Include atti-angiogcnic compounds, such as 
thalidomide, proccagohnc compounds, cytokines and other 
20 iioaonosriirfiiiaots. Staraiard ehemothsrapeuiic agents and/or radiation can 

A, Aifcll Angiogenic Compeuiufo 
Any anti-nnsxuBenic compound can be used Examplnry 
aogiof enie cenpmadt iiKlydc TNP <70 T U. S. relent No. 3290,907; 
25 Angiostatin, U.S. Patent No. 5*639,725; Endostfldn, tad TTaalidomfde. 

Thalidomide is administered once daily, 200 mg orally. 
Brocoagubnt Compoonds 
Protein C is Si vitamin K-dependent ptasma protein zymogen to & 
serine protease. Upon activation it becocnes a potent anticoagulant. 
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Activated proton C acts through the specific proteolysis of the prototgukitt 
cofectors, factor VflBa «*d &stor Va* This xtivny require* the presence of 
fmrtter vitamin K-depcndem pmtcin. protein S. calcium and & nhospholteid 
(presumably aslluhr) flnfto^ An described gn-Ttemofltiris and Thrombosis: 

5 p-wW- TW-jpi^i fTHnir*! P<wHgft flint W.. Cnlmm, R.W,, iftal.*. 263 

(I.B.Lippincott, Philadelphia, PA 1987), protein C circulates in a two-chain 

form, -with ibtf lax&ex* touvy «fcain bound, Co Iho oMkullvc light otoin ibMAkgh a 

single disulfide lifik. Proicin C is activated to activated protcm C (AFC). 
Thrombin Is capable of activating proicin C by the specific cleavage of the 

10 Aiff ,l -Leu p "bora) in the heavy chain. In ww, in the presence of 

physiological eoncvittricians of calcium, the rate of <hic activation I* 
enhanced dramatically when thrombin ii bound 10 the endothelial cetl 
eo&ceor, tfv»nibonvKhiEn- Matiehfawr, ft al,, r»tfrw* A^af"** ^ vitamin 
K Research, pp. 135*140, John W- Suttie, ed. (Hwvier Science Publishing 

IS Co.. Inc. 1988) h&ve further reviewed the cole Of the Vitamin ii dependent 

pioteb* coagulation. 

Blockage of the natural wrtcoagnlant pathways, io particular the 
protein C pathway* uses the natural procoigultiU properties of the tumor Co 
target die cunor 44p|]l*f*» for Ataravafaular duwnbourt, l^uljflg m 

20 hamonhagic wefosis of the tenor, as described in U.£, Pawn* Wo. 

5,14-7,638 to Banon, et at Entnplcs of such compounds include ami- 
protein C and anti-procem S* 
C* C^taktxM* 

25 CYTOKINES MIGHT BE USEFUL, DOSAGES AND TREATMENT 

REGIMES] 

D. AuttfNA receptor mgjecn^^ ^ 
It is well established thai TNJWp* receptor molecules art shed by 
tumor cells, ana max txmt molecules Appear to mwojt immune mediaied 
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attack by die hoit oft toe tumor cdto. The ultnpherow is believed to 
remove the majority of these soluble receptors. Additional, and/or selective, 
icmov&l of ihac jsoleculc!? can be obtained tiring antibody, or OTdbody 
fragments (singfe chua, secontafcttitt, or taimxnizcd), imminoxeactivc agatat 
5 the receptor molecule*. In the podferrcd embodiment, these antibodies arc 

immobOmd on ihe altxapbsetia membrane filters, using standard antibody 
coupling techniques In the most pr efer r e d embodiment, the antibody is 
reactive with the carboxy-fenBtaw of the abed Kceptor motecules, iteieby 
avow concerns wftn AgrsvJ iranstfwUon by fbc m^piu* b Mill piesoiu vu tdt 

lit amU itnrlmrt* 

IX Chemotfierapcuttc AcwH 

Preferred chenmbenpeotie agents are those which aft: fiynetgbtte 
with TOP, for example, alkylating *gacJs> doxyrobiein, carfcoptaififtmi* 
dsplitinurn, and uxol tflmOJtfjto? 
15 Em Radlatlo* 

DOSAGES md TREATMENT REGIMES? 
Ul. Eumpkf 

Dr. Leraz - pleaae i»W examples. 

20 described herein will be obvious xo ifcose in«l in the an. Such 

modifications and variations are intended to coroe within the scope of the 
Appended claims. 
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Idiinu 

1 A mated for inducing an tamune tcspousc agaiast tartsfonnod, 

wmovw * oompanewei ptocut in Utc Uooji paving * molecular WClgAt 
it reduced in Amount, 

5 Th* rwtW of data 1 wh« t»ia tbc tj»ue ia * aoti4 rumwj.. 

3. The method of claim I w&crein xhc components arc recnovsd ftoin one 

blood voftttne. 

* A vtaMbAi« Urn. *AMJuyiwiBOiRZ» «UC <GM(UWU III 

6- 'tk rr»Ao4 at *hwn 1 totku Mmpxyilos tfeWctive^ Aouiwliig 
aulublc TNi^-cOpha receptor qj&ic£uec& 4 

7. A tyenm fbf tmdweing m immune i**ponac again*! (ran&fomtod, 
a device for removing component! jw*i*<u in tho blood tavjai a 

miwUvmW wtf^tt.uf 120,000 sUluTn* oar Jtata, 404 

an agent selected from the group consisting of anti^angiogenit: 
uuuiyuuiAld. uafiAMirulaiA njinwuntlx. Gytntttnes c*terrirrtnir*ri|*uiiift a$*rti», 
and rB<U»m*. 

6. The system of claim 7 wherein ihc Mgcat ia en anu^ngiogenic 
compound. 



10, The system of claim 7 wfaueia tbc agent i& & cywjfeiiie. 
gfwp cowfadng of.... 
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12. The *y«eni of data 7 vtwrcm the *geni is a cttemocherapeaoc »gem. 

13. Hie system of cUixn 12 wherein die agent is selected ftura the group 
coosistiog of aflqylttlog afcenw* doxyrobfcin, cjrbopbcinum. cteplaiinum, and 
oxol. 

14. Tfe» systcstt of claim 7 wherein Ibe device bclude* awaits fear 
administering ndifixion to the rijftie. 

6. The method Of Claim 1 further ccrapriung selectively removing 
soluble TNF<4lpta feeepcor molecule*. 
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